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PROBLEM TO BE SOLVED: To provide an exhaust gas 
recirculating(EGR) gas cooler using a heat conductive pipe 
v\/here the cause of the bad conditions of an engine is 
removed beforehand by providing a projection within the heat 
conductive fece, and increasing the disorder of the flow 
thereby raising the heat conductivity. 
SOLUTION: This is an EGR gas cooler where a group of 
heat conductive pipes consisting of plural pipes are fixed and 
arranged at a tube sheet 3, and the pipes are set and 
supported in the through holes of a supporting plate 5 whose 
periphery is fixed at plural places to the inwall of a drum pipe 
1, and end caps which have an inflow port 8 and an outflow 
port 9 for EGR gas are fixed to outside of both ends of the 
drum pipe, and the drum pipe of which is provided with 
cooling medium inflow and outflow ports, and the heat 
conductive pipe has at least one spiral rib within, and this rib 
is processed from outside of the heat conductive pipe, and 
further a plate-shaped fin made of a band- shaped plate or a 
corrugated plate is inserted into the heat conductive pipe to 
touch internally the rib, or the plate-shaped fin is made, being 
twisted in the opposite direction to the spiral direction of at 
least one spiral rib of the heat conductive pipe. 
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ix. mtm'sm&mm^ziiE g r ^•xc7)St ap t 

ca*«3] mimmmmzmvt<^w-witt:im 

mx-m&^tifMtcDy ^ ymxL. mma^izm 
Lxm-^tt^z t mmbt^mm i it:ii2mico 

t h 1 0(7)XaM y/l'^cr,a^<^imi:\^bmi1i\^l>Z 

mtixm^^tifzzbmwib-tm^mssdMcoE 

[000 1] 

^-xT:iym}^m^mms/^}^TEGR^xm 

mmmiz^^i)- •? , i OP u < mm:^'xrpi,z^tti 
I m^j: b'coy^T^^^u-h fS.^mm'Sff)iHmm izn 
m-ti:Lbm±i. tt:mtmmixi>. -etis: 
wMLxmrnsm^mi^tzmm^mm l^>:e grx?"x 
i^&mmizmt^ hnx-h^ . 

[0002] 

im^ym] mmxco-mmf^xm^ioiRiiii 

X. Mx/:r.y'jycom^izmi. m.-^mzmx.iiTm 

{±, EGR(Exhaust Gas Recircu 
1 at i on : »SvS«KS) bW^fl^. EGRJ4N0 

K<D%^mm. :iiyrm^(7)m.. mM:ffx<7)is^m&T 
izifdi^sim^^omm^eo&m. «^.x4 ■ mis.co 
^itiizx hi^itmizb . ztuzm^^ ^mm<r> 

\^±^j:b§'«7)mmtfihlbZ^i}^(^. Jiy'jy</)m) 

^>EGR;5x<7)fiSAift<^i>t. m%m.<^±mzn^ 
dmm<o&T'^^crfmmzx^EGRj'<)uv'tj:}f(7)m 

m<Dfzi6i,z7mmmb-tiii!^mi^h^zbmmi^tix 

[0003] Zcr>Xd^MmiMI,fhfzib:r.yi^ycr>^ 

mm i tzimmmz j; -> t e g r;*'^ ^ ^m-rmwi^ 
mmti. z<mmb txa-mizm^comm^tfi 

[00 04] ic7)*i-^tcflJffl$it|,^t5(;(7)EGR;^'X 

'<%&mmb L.T«i. mx.im'mmi,zii^^xm'§<D[>^ 



m^ti. mim'g<^mmzEGR:/fxmxai6XUEG 

R:ffxm.ii!,nt:mt. ^i^lZ^l-H^f^lifXffiJ^-Oyy 

m^zx -5 xm'§^mz}%mi^^ixnt5xv^<%mm» 
•^libn^mn. z<7)J's- u yym&f,zi. r,xm.»tz^& 
mm.xuiii.i/\^nmimji!,u\iz. m^imm^on 
{ti> L < 0 m-^Lfd(m(r>E GR:^x}^mk 

[0005] 

^j:mk<^{mmi<zh^x\i. mna^mm^t^^ox-h 
hXo ^z\mm<^^^-}}^±mzs. o , ^wi^;sim*>'t 

gut- 1. E G Ri]'x\,m}£'^mm:Uzmmzmih 
m^. EGR:^xim»mm-mmfih^b^j:<. e 

GR;^■x*^^>eil^A.c7)f^^E^*^+^Hc^^$^^-r. EG 
R^xmmi^m.<tch^'t^:Wj:ti^->i^. ttiE 

GRiix{zm\%ifxmsib LX(^m^nxLxii o , 
EGRi]-xmw.<r)'¥^m^i.x\Kimx\ wmmt 
mi(r>mm\>zmL^<. t-k-mmLi::.^,^^ 

x\^td. 

[ 0 0 0 6 ] i« J; 3 1 LTf^l'W'SfrcOrtfflti^*^ 

-eixfs ifa < ti:\^:^'xwt^^mm^cnmmt^-mim 

^flX. 'm(^mbthEGR:^'Xb^<^nm^b(r>m. 

■rzm<'KW.^z^^Lx^mmb^j:^ . ^<r>mtmmt£}i 
J; D mm Ltzm-^\.z\t , E G R :^'x(mm^mzmix 
X. :s^y'jynmz'&xLmps^^im<tpiL<mm.i> 

$>r)fz. 

[0007] i^mm±Bco^m^mm~tifziibiztc^ 
iitzhcox\ &ms(r>fymz^mmfxmix(^iux 
mmi>zm±^^h zbtzx-^ x'Si^com^^mm 

mm^ -^fzOMm^mm ttzE GR:(fx}^m^mim^ 

tlZbiB^bt^h<DX'h^. 
[0008] 

imm^mmthfzibcr>^m *^Bfl«^>{±, %^(om 
mmzmt. {mm<^Mzxju y)i-^(7){}3^i^ 
t^xo m^ti zb, ^ hizmmummzmmy 

A y'kmXLXmm.xj'^4 ^yuttcoflS^wg-^-rsct 
\,zi. -iXBMmtmfih bbh\,zE GR:^X^\,zWiX 

Lx\-^hm<r>{mmp^wm^zm-hi'\m. ^^^m\-t 
hzb i^\i!,fzLif.^m^'^m-hi.z-^^fz. 
[0009] iMum^m-fhtzi^ifwmi. wmn 
m.(mmzm.^tifzi-a.-yi^- h\.zm.mmz 

^m^z\,iEGR:^x(r>x^^xubm^ummhixtz^m 
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-h\^^z^^tiX'B^^tifzE.GR:^'X<^&^m:mW.t 
[0010] *l|H3{if5»l=cOI*ia5^jijg|-r-I.EGR;<f 

x<nm.im\mzwtLxmkm ^±.^^h tznb 

iz. mwS(r>mz'J'-^< 1 1, loeoxA-^ ^/I'^tl? 

■tiEGR:tfxi,zmmiJi^iitmmi^z. (s^ort 

miz^^j:iimm<ojmb ^mmmm-t^ z t 

^ yi&wsmmznxixmMa^^zm 

{hfkt i h^>mnwmt <mm e g r^:k 
^-mmx-m^-fh ^t^z^^m nmmHitiL^s^ 

[00 12] 

[ %^mmmmm 1 0 1 \iifwn<r> e g r :f}x<^m. 

ao-MI(?iJ^^1— «ifr¥Hll. ll2{i|SI±c7)EG 
R^'A}^a^St3ffiffl-t.i.efi«c7)-||i|^j2r0ij^ Ltz 

SBSr^-fiftlll. ll3(ill2c7)<5S«<7)iiS0, mA\i 

EGRifx<^^m.\,zm^tmm<^m<r)mimm 

m^^nfzmm,Ltz{h^^nwm^zm^Lfz%{!ficr)p^u 
mw^m'^xm^LfzWik(ny -( ytmftzBm 

6 «±fEii^«o$ [zm<^mw.mimncrhmmm . m 

7\i^%m^ziinhWM.ny ^ ycommm^^pUzhco 

x\ (A) itwtkm^z^\^t:mmm^wtLx^j:hm^ 

coy A y(n-%^^-tmm. ( b ) {j^ttMcoMM 
%mx:hh. 

[00131 ■^wmz\%h^mi^<nEGRf]X^n^m. 

am 1 mmmm^z^mm^tim's 1 mmizmm 
^titzmm5<7)m=mielzmm^ti. mm'si 



gP^ A- -y r 7 tc{± E G R;yx»SAP 8 1 E G R;?>'Xs£aj 
□ QiiiStfoix. |frteiP«l«iJ^a]*li*«AP10t5 

gTiAP 1 OfciUfJ^aiiSEMiaiP 1 1 urn's 1 ^ifih 

om. hh<\tmi^i~'o^'^iitz%,<^x%h. 

[0014] i>IT\ }MEGRi]X<^n^mzm^~t 

h\mm'km^'-ml^^w^^^xwm■h. 02. 03 

^z^MW^^4\t. %'^%mm^zn\,Ws^t o-^'Srt' 

[0015] 5rfcfl^4 - 2cOi«$ ( h ) {±l=#:(7)|*lg 
(d) (7)3-1 0%t-t^C:i:*WaL.<. 3%*}ltT' 
(±EGR;(?X$rJi5t[II$-ttl.i:i:4>tC. rtMlfflt EGR;{^' 

1 O%$r@;lTi,HtifBUcS?»*tcS)^0^*^"^r».^J:tt 
tcEGR;!?X^8B^f)ij()iti:^LTLil3, tth\,Z{h^ 

4 - 2<^©fi!rtri6iot -y ^ ( P ) 'm<r>^m ( D ) 

c7)l. 5~4. ODi:t-|>Ci*>'»tL<, 1. 5D* 
iHT-ii E GRijX(r>)SAWmi:.%-t^X E G R**<ffi 
TL, -*-4. OD^Jix^tWfSUc$!)**iSL<^ 

[0016] s?tii4 . m5\,z^<t\mmAx\t, me 

L-Tti: -5 \izm^mzX)M 5;u«c0jl^L/iCi^4 - 2 

ayv ^yA-^^mxVxmiXfz^J<r)X:hh. 

X\ mtiMtcoy -f y 4 - 3cOft:;*;^ii: tTti. ;<^'Xc7) 

six^^^ iximm 4 t V ^-i?-^ x 

ii:m4^zMhmm^j:i:lzj:<0^':$"^^tfitt^j:\^X 

0 (c'ffftrtjgffitc^-^ti. . ^(7)mmy -r y 4 - 3 

izmiS.uzm^k<^y ^y4-3 ^mzwxL. imik 
coy ^ yaimmmi'emmmcDa^A - 2kcomsi 
immizboiU'r^iirmim^^i ztt^n i . 
looi7]^ism.m<^y ^y4-3<m'oij^^. m 
»mmzwxtimmmtfza^4 -2<^x^u y)uu 

z<7)XolzmiJfi\tUzM^. ««<7)7>fy4 

-3<7)^'9b°.yf- (p' ) ^ 'SfrcOWi ( D ) CT) 1 . 5 

im±t-t^ZttimtU^. 1. 5D*)1lT{iEGR 
*';^?ris|^$-<t-i)kt tt;. l*lJiffii:EGR;5'Xi:<?)P^ 

^zm.thmmmm-tmmii^^^^m gr^xo) 
w^mmm^ LxLtot-^x'hh. -i^mtcr) y ^ 
y4-3cr,m^'y^ (p' ) {itfftoms i,zn 
LXiz%<Xi>X\.Mfi. 2 0Di:mthbwi^Ltzm^ 
if'}f^£<ts:hff)X'20X)l:Xnt'^h:itifi~mnt I 
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[0018] -:>^'i,zm6i,t:^wM(om<^mmm(om^ 

2, 4 -2 a, 4-2biS{t;^ct<7)fS^-,T, Sfcll6 

^$ixTV^^<Ttll2. ll3«||Sli5iJi:|5l««?)^g)mt# 
[ 0 0 1 9 ] , ^wmA n[zmx-thW^(n>y < > 

-Bcoftiitc. wi.{fia7 (A) t^-rrt<, gfi^4 

rttc#ALt#l.<@(0^ttffitC/h?L4 -3a' Srf-^igpi 
S5^LT^|.««<07-f y4-3a. S>|.V^{i|SI ( B ) 

tcs^i-r t < , \mmA nzmx^mi.zmm.<m'm 

gPtcSv HcfflR-ri. ft-tt JFM Lfc Jff D ft 

{ffr4-3b' 2r*-ri.:^«<7)7^y4-3b^i:'S:ffl 
V^|.C:i:*st:'S=. *3tiJe07 (A) (B)t^-t^m 
*^cr)7 ^ ycov^Tt , ^WSA\,zliwh^mmti:}i^zi. 

>(mmi^'^wmm<r>i}i^A - 1 <nm^zh d m 

■>-£)L\.x\i-^-fh:Ltff'X%h. tnumi (A) . 

( B ) C.T^t-Wfi«ti3ttl.#«tt^07 y 4 - 3 a , 
4 - 3 b a 5 IC^-f i 0 {C^o TJ^^-ri. t) T 

\i.^<r>mm\zm-m.^'^l.^^ht;.^\z~-j'nv\h'>% 

[0020] ±E<0 J: 3 \,ZismA <nn%\iZ'}>'t£< b i, 
1 o^tjx^nM 7/l^«t::^tti L/::G^4 - 2 , 4 - 2 a , 
4-2b$:iS(tl.fflEi; tfcZtizX-^X. tmmz^ 

tix 0 ktiEGR:^'xmm:h^:^ixmm^zn.& 
■ftti>tmmt>z. ii^ffin^mtEGR/fxkcomiz 

^-ttmm^x^u ymcTi&mz^ m^izmmt 

tLm^^t mmi>zmt'ff)imi:ism-^ 1 1, m 

[002 1] $ ^>fcft|IlX^x;pafr_$^;^|; <-f 
^<^c07-r>-4-3, 4-3a. 4-3hiii^A<7) 
miznXLXmimfk4-2. 4-2 a. 4-2bt 

i:mmA<r)\%mt^^^mzm^-thbbi:,{,z. ^coss 

7'f>'4-3, 4-3a. 4 - 3 b*>^ 1^^:^(7)7 -f > 
fc<7)tg-^g|5S:iIoT, fl^4-2, 4-2 a. 4-2b 

^itLximmAffi^mm'^B.^hixh tzib^^mkw^ 
ei^LTm^AtiijaL, i,fzifi-oxm.m^<n^±. 
^z±^t£^mimt=fih. 

[00 22] 



^m<nmkcr)7 ^ yiimfz^js-^mti^<nx\ g 

MHa<7)li Jb bbi,i,zEGR:»x cDSixcoasS^llic J; 0 

s*tt«g3&5^«^)^.a. m:Emmm±.^timzm 

<i6%^tfO)S;:ft*^'^r<, Ltzti^-oxm^e-imti^^m^ixl 

±t'# I. E GR:ax)^Mm.-^mith 1 b S . 
[llffi<7)^#^riiBJ] 

[iai ] ^mcoEGR:(fxmmw<n-mmmim 
-^m^mmx'hi>. 

[ 0 2 ] iBi±co E G R :ffxi%&mm^zm-t h \mmcr) 
-mmmimyr^Lfzioc^x. mh-fim--f}^b ttzx 

[ 0 3 ] la 2 <r)\mmmmmxh ^ . 

[04 ] E GR:^'xi^mmmizmm-timws<r>mm 

mmm^lt:i:,<7)X\ mij^^-1fliibLt:XJU 

yi^mzm^^h.rzmmifza^immizm&tti'g 

i¥cop^mz^mLm.-oxwMLfzm.my < y^mn 

fzmmco-u^^m^x'h ^ « 

[05] mA<r>m^<mmmx'hh, 

[06 ] mm<n'^ ht.zmmmt:iimthimmm 

X'hh, 

[07 ] i^m^zmmmy ^ ymmm^frsLtz 

h<r)X. (A) \mWK^zA<^^:^mmim-^LXts:h 

WM.(^y ^ y<^-m^tmnm. ( b ) \mm.<nm 

1 iif 

2 rtM 

3 f-A-7'i^-h 

4 \mm 

4-1 :^^nM ^yuttc^* 

4-2, 4-2a, 4-2b XJ^ ^)i'ij^<r>{hfk 

4-3. 4-3a, 4-3b im.cr>y'(y 

5 -mm 

6 «jI?L 

7 m!.^\'vr 

8 EGR;{;';^aAP 

9 EGR^yxatUP 

10 }^nmwx&Ku 

1 1 ?^aijs«ssPitiiP 

12 w§ 
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